Summary. Post-partum 
Introduction
Exogenous gonadotrophin-releasing hormone (GnRH) can be used to promote ovarian activity and ovulation in acyclic post-partum cows. In initial studies GnRH was administered in pulsatile regimens which were designed to mimic endogenous patterns of LH secretion (Riley et ai, 1981; Walters et ai, 1982) . However, more recent work has shown that ovulation can also be induced in post-partum cows by continuous low-dose infusion of GnRH over 2-5 days (Capei et ai, 1984; Jagger et ai, 1987; Peters et ai, 1987) or bolus injection (Smith et ai, 1987) . Corpora lutea (CL) arising from GnRH-induced ovulations post partum tend to have a short life-span which can be extended if GnRH is preceded by a period of progesterone treatment (Troxel & Kesler, 1984; Rutter et ai, 1985; Peters et ai, 1987; Smith et ai, 1987) . The first ovulation post partum under normal conditions also usually produces a short-lived CL (Manns et ai, 1983) and the suggestion has been made, although the mechanism remains unclear, that progesterone produced by the first CL post partum is a prerequisite for a normal CL to develop in the ensuing cycle (Rutter et ai, 1985) .
The requirement of progesterone pretreatment detracts from practical development of GnRH therapies in post-partum beef cows. An alternative approach was suggested by the study of Webb et ai (1977) in which GnRH was given as two injections around 10 days apart. Cows which responded to the first injection with a short-lived CL showed normal CL function after the second injection. This GnRH schedule essentially achieved the same objective as progesterone pretreat¬ ment by utilizing endogenous progesterone priming.
GnRH therapies would become particularly attractive if GnRH could be administered as a single slow-release formulation. The present study therefore examined whether sustained CL function can be achieved with continuous long-term GnRH therapy. It was considered that chronic GnRH treatment was unlikely to extend the life-span of the first induced CL, but that it might induce a second ovulation with a normal CL. Post-partum acyclic cows received continuous GnRH from subcutaneous osmotic minipumps designed to remain active for 28 days and observations were made on pituitary and ovarian responses.
Materials and Methods
Animals. Shorthorn cows ranging from 5 to 8 years of age (400^150 kg body weight) and which were in at least their third post-partum period were used in the first trial. Cows calved during early winter and were maintained under field conditions with their calves in a temperate environment. A group of 22-year-old post-partum Hereford heifers that were similarly managed were used in a second trial to examine the effects of progesterone pretreatment on responses to continuous long-term GnRH. Experimental procedures. The treatment groups and days post partum (mean + s.e.m.) for cows in the first trial were as follows: control (N = 5), 16-6 ± 1-7; 200ng GnRH/kg body wt/h (N = 5), 17 6 ± 1-8; 400ng GnRH (N = 4), 180 ± 1-6; 5-5 ng buserelin (N = 5); 170 ± 1-7; 11 ng buserelin (N = 5), 16- 15-4 ± 3-6 13-5 ± 2-2 12-3 ± 1-5
14-8 + 2-6
11-7 ± 1-8 16-7 ± 3-4 14 6 ± 1-5 141 ± 1-6 141 + 1-7
11-6 ± 1-4 13-3 ± 2-6 13-4 ± 2-4 13-9 + 2-1 13-1 + 2-1 12-2 ± 1-1 14-8 ± 3-5 13-7 ± 1-8 13-1 ± 1-3 12-7 ± 2-0 11-3 ± 11 161 ± 2-9 14-4 ± 2-7 14-4 ± 10 14-8 ± 20
At each sampling period cows were bled at 30-min intervals for 4 h and the results are presented as the mean ± s.e.m.
of individual 4-h means.
progesterone profiles in cows receiving GnRH or buserelin were the synchrony, both within and across groups, in appearance of elevated progesterone around Day 6, and the fact that most CL appeared to be short-lived (Table 3) Short life-span CL were reported to have increased numbers of large luteal cells (Manns et ai, 1983; Rutter et ai, 1985) . These cells contain prostaglandin receptors and it is thought that under normal conditions an increase in large cells sensitizes the CL to prostaglandin (Fitz et ai, 1982) . Small and large luteal cells are initially derived from theca and granulosa cells, respectively, and it has been suggested that a proportion of small cells may later differentiate into large cells (Niswender et ai, 1985; Hansel et ai, 1987; O'Shea, 1987) . This secondary differentiation could occur prematurely in short-lived CL leading to earlier sensitization to prostaglandin (Rutter et ai, 1985) . The hormonal requirements for normal differentiation of luteal tissue are unknown but a balance of LH and FSH might be necessary. FSH remained unchanged in the present study and both increased (Walters et ai, 1982; Jagger et ai, 1987) and decreased (Peters et ai, 1985 (Peters et ai, , 1987 FSH secretion in response to GnRH has been reported. Williams et ai (1984) (McLeod & McNeilly, 1987) . However, it was concluded from another study in ewes that facilitation of normal CL development by progesterone pretreatment was not related to FSH secretion (McLeod & Haresign, 1987) . Rather, progesterone priming appeared to influence gonadotrophin binding and steroidogenesis in follicles (Hunter et ai, 1986) .
In (Glencross, 1987) . If progesterone declines, the follicles can proceed to ovulation (Glencross, 1987) . This sequence of events apparently failed to occur in the present study, even though LH remained elevated at Day 10 in the first trial. However, FSH was unchanged and it is therefore possible that FSH concentrations were inadequate to stimulate early follicles to a point where they could respond to LH. Oestradiol-17ß secretion would consequently have been insuf¬ ficient to trigger an endogenous LH surge. Additional studies detailing patterns of secretion of oestradiol-17ß, LH and FSH in post-partum cows receiving continuous long-term GnRH are required to elucidate the factors which in the present study caused failure of a second ovulation. In some cows progesterone remained elevated for only 2-4 days which could be considered insuf¬ ficient time to achieve progesterone priming. However, in ewes, 2 days' exposure to progesterone was adequate for normal development of subsequent CL (McLeod & Haresign, 1984) . In the second trial heifers that showed extended CL function after progesterone pretreatment also apparently failed to undergo a second ovulation.
Continuous GnRH has been used to induce ovulation in seasonally (Wright et ai, 1983; McLeod et ai, 1983; Williams et ai, 1984) and post-partum (Williams et ai, 1984) acyclic ewes. Normal CL function in ewes requires progesterone pretreatment (McLeod et ai, 1982; Hunter et ai, 1986) and the same requirement was confirmed for cows in the present study. In contrast, fertile ovulations and normal CL have been induced in seasonally (Hyland et ai, 1985; Allen et ai, 1987) and post-partum (Allen et ai, 1987) 
